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Assessing Cost-Effectiveness in Obesity: 
Active Transport Program for Primary School Children—
TravelSMART Schools Curriculum Program
Marj Moodie, Michelle M. Haby, Boyd Swinburn, and Robert Carter
Background: To assess from a societal perspective the cost-effectiveness of a school program to increase 
active transport in 10- to 11-year-old Australian children as an obesity prevention measure. Methods: The 
TravelSMART Schools Curriculum program was modeled nationally for 2001 in terms of its impact on Body 
Mass Index (BMI) and Disability-Adjusted Life Years (DALYs) measured against current practice. Cost 
offsets and DALY benefits were modeled until the eligible cohort reached age 100 or died. The intervention 
was qualitatively assessed against second stage filter criteria (‘equity,’ ‘strength of evidence,’ ‘acceptability to 
stakeholders,’ ‘feasibility of implementation,’ ‘sustainability,’ and ‘side-effects’) given their potential impact 
on funding decisions. Results: The modeled intervention reached 267,700 children and cost $AUD13.3M 
(95% uncertainty interval [UI] $6.9M; $22.8M) per year. It resulted in an incremental saving of 890 (95%UI 
–540; 2,900) BMI units, which translated to 95 (95% UI –40; 230) DALYs and a net cost per DALY saved 
of $AUD117,000 (95% UI dominated; $1.06M). Conclusions: The intervention was not cost-effective as an 
obesity prevention measure under base-run modeling assumptions. The attribution of some costs to nonobesity 
objectives would be justified given the program’s multiple benefits. Cost-effectiveness would be further 
improved by considering the wider school community impacts.
Keywords: walking, children, weight gain
Concerns about the growing levels of childhood 
obesity and the increased levels of traffic congestion 
and vehicle pollution coincide to produce an interest 
in active transport to and from school. The majority of 
children in urban environments in Australia live within 
walking and cycling distance to school;1 70% of primary 
school children attend government schools (as distinct 
from Catholic or Independent schools)2 which in urban 
areas are likely to be in relatively close proximity for 
the majority of children. Nevertheless, travel to school 
across the Melbourne metropolitan area accounts for 
17% of morning peak hour traffic, with 39% of those 
vehicles taking a trip from home to school to home.3 It 
is logical for a number of reasons that programs should 
be developed to promote active transport among school 
students. Active transport to and from school provides a 
potential opportunity for Australian school aged children 
to increase their levels of daily physical activity,4 with 
both potential health5,6 and other benefits.7
Over short distances, walking and cycling is an 
ideal form of transport; however analysis of rates of 
participation reveal a steady and dramatic decline in the 
last 2 decades.8 There are a number of parent and child 
perceived barriers which contribute to the continued 
decline in active transport rates, including a perceived 
physical danger to children from strangers, inadequate 
safe crossing points and the presence of heavy traffic,9 and 
the increasing participation of women in the workforce 
adds time pressure to family living.3
The TravelSMART Schools (TSS) curriculum pro-
gram, a school-based program designed to achieve travel 
behavior change, is an example of such a program. While 
it encompassed other strategies, the promotion of active 
transport to school was a key plank of the program.10 The 
program, through its endeavors to promote travel alterna-
tives to the car, offered multiple potential benefits such 
as community building, reduced pollution, less traffic 
congestion, and fewer accidents around schools.
This paper takes data from a pilot survey, and models 
the costs, benefits, and cost-effectiveness of the program 
if applied throughout Australia. The primary purpose of 
this paper is to measure the capacity of the intervention 
as an obesity prevention measure, which accords with 
one of the program’s stated objectives of “addressing 
the health concerns of the low levels of physical activity 
for children.”10 Nevertheless, while the other program 
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benefits were not quantified, this paper acknowledges 
them and recognizes attribution of costs as a key issue.
Methods
Overview
The intervention was modeled as part of the Assessing 
Cost-Effectiveness in Obesity (ACE-Obesity) project11 
and the full economic evaluation methods are detailed in 
a separate paper.12 A cost-effectiveness evaluation was 
conducted and the incremental cost-effectiveness ratio 
(ICER) was calculated as the cost ($AUD) per Disability-
Adjusted Life Year (DALY) saved, as well as the cost per 
Body Mass Index (BMI) unit saved. Pathway analysis was 
used to identify all resources associated with interven-
tion delivery. The intervention was modeled for 1 year 
in steady-state operation from a societal perspective, and 
the time horizon for estimating all the associated cost-
offsets and DALY benefits was rest-of-life or 100 years. 
All costs and benefits were discounted at 3%,13 and the 
reference year was 2001, the latest year for which all 
datasets were available.
The intervention was also assessed against a series 
of second stage filter criteria (‘strength of evidence,’ 
‘equity,’ ‘acceptability to stakeholders,’ ‘sustainability,’ 
‘feasibility of implementation,’ and ‘potential for posi-
tive and negative side effects’), to capture broader less 
quantifiable issues which are of prime concern to policy-
makers and therefore impinge on resource allocation 
decision-making. The second stage filters were assessed 
by a Working Group of stakeholders (government, service 
providers, academics, etc.), which is a key component of 
the ACE approach.11
The Intervention
The modeled intervention was based on the TSS pro-
gram, a curriculum-based program specifically targeted 
at children in years 5 and 6 (age 10 and 11 years), and 
which was piloted in 6 Victorian schools in 2002–03. 
The program was intended to raise awareness about the 
impact on local environments of car use including health 
and safety and promoted the use of walking, cycling, and 
public transport to travel to and from school. It aimed 
to decrease traffic congestion around schools, increase 
physical activity levels and increase the community 
capacity to work together by planning more active ways 
for children to travel to school.10
The program involved a number of key components 
designed to engage the whole school community (school 
councils, administrators, teachers, students, parents, 
and families). It included meetings and information 
sessions about the program; a professional development 
program for teachers; classroom activities for year 5 
and 6 students (approximately 20 hours over 4 weeks); 
whole-of-school activities and events, and promotion of 
the program within the local community. However, the 
whole-of-school activities are relatively small and few in 
number and are secondary to the key component of the 
intervention which is the classroom lesson.
Since the initial pilot, the TSS program has been 
expanded and altered in accordance with the United 
Kingdom approach, which entails a more whole-of-
school, whole-of-problem centered approach rather 
than a curriculum-based one, and centers heavily on the 
development and implementation of a school travel plan.
Current Practice
The comparator for this intervention was current practice 
as very few school travel-based interventions exist in 
Australia. In other words, active transport levels were as 
they were in the absence of the TSS program. Measures 
of active transport in the participating schools were taken 
before the program’s introduction.
Assessment of Benefit
The first stage of benefit assessment involved the esti-
mation of the health gain that could be attributed to the 
intervention using the DALY. This required conversion 
of the effect in terms of a change in behavior to a change 
in BMI as children to DALYs saved over their lifetime. 
DALYs were chosen as the main measure of health gain 
as they cover both mortality and morbidity gains and offer 
a common metric which can be used across disease areas.
The results from a parent pre and post survey about 
the change in their child’s travel behavior to school as 
a result of the program were used in the modeling. The 
survey response rate was low (30%), and hence these 
reported changes were included in the uncertainty analy-
sis. A modest increase in walking (from 41.3% preinter-
vention to 43.7% post), a modest fall in public transport 
use (from 3.4% to 2.9%), and a significant increase in 
cycling (from 13.1% to 25.2%) were reported for the 
journey home from school, with similar changes for the 
forward journey.10
We then used a range of other available data to model 
the likely change in the BMI of individual participants 
who took up walking, cycling, or using public transport 
to and from school as a result of the intervention (Table 
1). The increased energy expenditure for a child who 
changed from car transport to walking (cycling or taking 
public transport) to school was calculated by subtracting 
the energy costs of walking (3.5 metabolic units [METs]) 
from the energy costs of sitting in a car (1.0 MET).14 The 
net 2.5 METs was then multiplied by the assumed average 
weight of the target age children (kg) and the assumed 
time to walk to and from school to derive the increased 
energy expenditure (kJ/d). Given the absence of definitive 
evidence, we assumed that there was no effect of active 
transport on other energy expenditure (ie, walking to 
school neither increased or decreased physical activity at 
other times) or energy intake levels.8,15–17 The validated 
method of Swinburn et al 2006 was used to convert 
changes in energy balance to changes in weight.18 The 
resultant change in BMI was then converted to DALYs 
saved over the lifetime of the child using the methodology 
reported elsewhere.11
The second stage of benefit assessment (the second 
stage filter analysis) involved the assessment of issues 
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Table 1 Modeling of Reduction in BMI for a Single ‘Average’ Child New to Active Transport 
(Effects Are Averaged Over 1 Calendar Year Period)
Walking Cycling
Public 
transport
Boys Girls Boys Girls Boys Girls Comments
Height (m) 1.44 1.46 1.44 1.46 1.44 1.46 Mean height for age group 
10–11 years (1995 National 
Nutrition Survey22)
Weight (kg) 37.66 40.49 37.66 40.49 37.66 40.49 Mean weight for age group 
10–11 years (1995 National 
Nutrition Survey22)
Body Mass Index, BMI (kg/m2) 18.06 18.87 18.06 18.87 18.06 18.87 Mean BMI for age group 
10–11 years (1995 National 
Nutrition Survey22)
Estimated total energy expenditure (MJ/day) 8.77 9.43 8.77 9.43 8.77 9.43 Total energy expenditure (MJ/
day) = [.107 × weight (kg)] + 
[2.91 × height (meters)]
+ .41723
Estimated total energy expenditure (kJ/day) 8775 9432 8775 9432 8775 9432 Conversion to kilojoules—
multiply by 1000.
Increased METS—walking or cycling or public 
transport (versus sitting)
2.5 2.5 3.0 3.0 1.5 1.5 Metabolic equivalents for 
sitting = 1.0, walking 3.5, 
cycling 4.0, public transport 
2.5. Therefore, additional 
energy expenditure of walking 
to school = 2.5 METS, cycling 
3.0, using public transport 
1.514,24
Extra time spent on walking or cycling or public 
transport (mins)
28.30 28.30 10.00 10.00 6.00 6.00 Mean travel time for Victorian 
children participating both in 
morning and afternoon Walk-
ing School Bus program.25 
Time for other modes esti-
mated from walking time.
Energy expenditure increase from active transport 
participation (kJ/day)
187 201 79 85 24 26 Increase in individual energy 
expenditure from active trans-
port (kj per school day) = 
weight (kg) × increased METs 
× time (hrs) × factor for con-
verting kcal to kJ (4.2).
Average number of days of active transport 
participation to and from school per week
3 3 3 3 3 3 Estimate
Number of potential weeks of active transport 
participation per year
40 40 40 40 40 40 Number of weeks in the 
school year
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that either influenced the degree of confidence that could 
be placed in the cost-effectiveness ratio (such as the 
‘strength of evidence’), or broader issues that need to be 
taken into account in decision-making about resource 
allocation (such as ‘equity,’ ‘acceptability to stakehold-
ers,’ ‘feasibility of implementation,’ ‘sustainability,’ and 
‘potential for side-effects’).11
Simulation of the Intervention
Delivery Model. The Victorian Department of Trans-
port recruited schools to the pilot via an expression of 
interest process using specified selection criteria. It then 
negotiated the curriculum component with the individual 
schools. Essentially the TSS program did not entail 
Walking Cycling
Public 
transport
Boys Girls Boys Girls Boys Girls Comments
Total number of days of active transport 
participation per year
120 120 120 120 120 120 Number of active transport 
days per week × number of 
school weeks
Energy expenditure increase from active transport 
(kJ/day)
61 66 26 28 8 9 Total increase in individual 
energy expenditure from 
active transport × number of 
days of active transport per 
year divided by 365
Relative increase in energy expenditure with TSS 
intervention (%)
0.70 0.70 0.30 0.30 0.09 0.09 Average individual energy 
expenditure from active trans-
port as % of estimated total 
energy expenditure per day
Conversion factor 0.45 0.45 0.45 0.45 0.45 0.45 Factor for conversion of rela-
tive change in energy balance 
to relative change in body 
weight18,26
Relative lower weight with TSS intervention 0.33 0.33 0.14 0.14 0.04 0.04 [1–(energy expenditure1/
energy expenditure2)0.45] × 100
Absolute lower weight with TSS intervention (kg) 0.12 0.17 0.05 0.06 0.02 0.02 % of original weight
New weight (kg) 37.54 40.32 37.61 40.43 37.65 40.4 Original mean weight minus 
decrease in weight as a result 
of TSS intervention
New BMI 18.00 18.79 18.04 18.85 18.05 18.87 New weight divided by square 
of height
Reduction in BMIa 0.06 0.08 0.03 0.03 0.01 0.01 Original mean BMI minus 
new BMI.
a These figures are point estimates, which do not take into account uncertainty around any of the input parameters. As a result, they are different to the BMI 
changes quoted in the results section.
Abbreviations: m,  meters; kg, kilograms; m2, meters squared; MJ/day, megajoules per day; kJ/day, kilojoules per day; METS, metabolic equivalent units; mins, 
minutes; hrs, hours; kcal, kilocalories; TSS, TravelSMART Schools; BMI, body mass index.
Table 1 (continued)
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alteration of the current curriculum content, but rather 
the introduction of the theme of health promoting travel 
behavior into existing classroom subjects, which were 
taught by the normal classroom teacher.
It was assumed that the intervention would be 
implemented in schools throughout Australia within a 
1-year timeframe, given the knowledge and expertise 
now available to the program and an adequate allocation 
of resources to it.
Participation of Schools. In the application of the TSS 
program on a national basis, its uptake by individual 
schools was assumed to be voluntary. Evidence drawn 
from the take-up of other voluntary programs (Asthma 
Friendly Schools, Life Education) within Victorian 
schools suggested that a 50% take-up was realistic, 
which equated to a total of 3870 primary schools 
throughout Australia in 2001.19 Assuming these schools 
accounted for an equivalent proportion of students, this 
translated to a total of 956,206 students (5–11 year 
olds) potentially being reached by any whole-of-school 
activities. Based on the proportion of Victorian primary 
school children in years 5 and 6, 267,738 children nation-
ally would receive the curriculum components of the 
intervention.20
Assessment of Costs
Pathway analysis was used to identify the component 
activities of the intervention to ascertain the associated 
resource utilization (Figure 1). The costs included, unit 
costs and their sources, and the assumptions employed are 
specified in Table 2. All costs were adjusted to real prices 
in the 2001 reference year using the relevant Consumer 
Price Index.21
Given the societal perspective, all costs to the health 
sector, patients, and families, and other sectors involved 
in the delivery of the intervention, were included (Figure 
1). Since the intervention was assumed to be operating in 
‘steady state’ (that is, fully implemented without work-
force or learning-curve problems), costs associated with 
initial research, design, and set-up of the intervention 
were excluded.
Uncertainty Analysis
Uncertainty analysis was conducted because of the need 
to make assumptions due to the lack of definitive evidence 
surrounding some parameters. Simulation-modeling 
techniques (using the @RISK software and Monte 
Carlo simulations based on 3000 iterations) facilitated 
the calculation of a 95% uncertainty range around the 
median health benefits, costs, and ICERs. The parameters 
included in the uncertainty analysis are listed in Table 3.
Sensitivity Analysis
Sensitivity analysis was undertaken around key design 
issues associated with the intervention. The following 
scenarios were modeled as univariate sensitivity tests: 
Scenario 1—joint cost attribution across multiple objec-
tives, whereby 30%, 50%, 70%, and 80% of total costs 
were apportioned to transport (nonobesity-related) objec-
tives; Scenario 2—broadening of the benefit to include 
other children in the school who were assumed to take up 
active transport at half the rate of children in grades 5 and 
6, and conservatively receive only half of the benefit; Sce-
nario 3—exclusion of selected cost items (training venue 
hire, teacher travel time, and vehicle operating costs).
Results
Incremental Cost-Effectiveness
The incremental effect of the TSS intervention ranged 
from a reduction of 0.01 BMI units (children taking up 
public transport to/from school) to 0.07 (girls taking up 
walking).
Based on the modeled cost-effectiveness evaluation, 
the intervention cost resulted in modest savings of 890 
BMI units which translated to 95 DALYs saved (Table 4). 
Following the inclusion of cost-offsets, this equated to a 
net ICER of $AUD117,000 per DALY saved under base-
run current assumptions. The uncertainty intervals were 
wide, reflecting the limited evidence of effectiveness. 
The key sources of uncertainty around the costs were the 
costs of backfilling the TSS school coordinator’s position 
(r = .772) and the number of schools recruited (r = .607), 
while the key source of uncertainty around the benefits 
was the proportion of children walking to/from school 
after the intervention (r = .501). Figure 2 shows that for 
the majority of iterations of the model, the intervention 
was not cost-effective. There was only a 6.6% chance that 
the intervention would cost less than $AUD50,000 per 
DALY (the commonly accepted Australian benchmark for 
cost-effectiveness) saved; there was also a 7.8% chance 
that the intervention would entail higher costs for nega-
tive benefits (ie, is dominated) (Figure 2). The potential 
for negative benefits arose because the underpinning 
pilot data indicated a small decline in the proportion of 
children taking public transport to school as a result of 
the intervention.
No comparative ICERs were available to place these 
results in a broader cost-effectiveness analysis context. 
The results assumed full maintenance of the BMI benefit 
into adulthood. If any of the benefit is lost, as is likely 
to be the case, the ICERs reported here would increase.
The majority of the intervention costs varied in rela-
tion to the number of schools and teachers recruited to 
the program. Fixed costs constituted only $AUD1.2M 
or 9% of total costs, and comprised project coordination 
at the national and state level. The largest component of 
costs related to the back-filling of the TSS coordinator’s 
position.
Sensitivity Test Results
The intervention became cost-effective as an obesity 
prevention measure (against the $AUD50,000 per DALY 
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Figure 1 — Intervention pathway. Source: ACE-Obesity project.
saved benchmark) when around 55% or more of the 
costs were apportioned to nonobesity-related objectives 
(Scenario 1, Table 4).
Besides the curriculum components which targeted 
grades 5 and 6 children, the TSS intervention also incor-
porated whole-of-school community measures. If the 
benefit was broadened (Scenario 2), the ICER was more 
than halved, and approached cost-effectiveness.
The exclusion of some costs such as teacher travel 
time to training, teacher vehicle operating costs, and the 
hire of a training venue (Scenario 3) had a negligible 
impact on the ICERs, given their small-scale.
Second Stage Filter Analysis
A consideration of second stage filters for the intervention 
is summarized in Table 5. The key decision points related 
to strength of evidence, feasibility of implementation, 
and sustainability.
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Table 3 Uncertainty Analysis
Parameters Values
Uncertainty 
distribution Sources and assumptions
Height, weight of participants Mean, SE Normala National Nutrition Survey 199522
% of primary schools recruited 25%, 50%, 75%b Triangularc Asthma Friendly Schools, Life Education
No. of project officers per state 1, 2, 3b Triangularc Estimate
No. of project officers (TAS, ACT, NT) 0.5, 1.0, 1.5b Triangularc Estimate
Loading on national and state project officer 
salaries
50%, 60%, 70%b Triangularc Estimate. Includes salary on-costs (superan-
nuation, holiday leave, long service etc.), 
office overheads, consumables, administra-
tive support, routine monitoring, support, and 
evaluation
Loading on teachers’ salaries 20%, 30%, 40%b Triangularc Estimate. Includes as above
Teachers requiring training per school 2, 3, 4b Triangularc Estimate
Number of teachers per training workshop 20, 40, 60b Triangularc Estimate
No. of days of active transport per week 1, 3, 5b Triangularc Estimate
Extra minutes spent on walking per day 6, 28.3, 84b Triangularc VicHealth25
Increase in METS from walking 1.5, 2.5, 3b Triangularc Ainsworth et al14
Factor for conversion of % change in energy 
balance to % change in body weight
0.38, 0.45, 0.51b Triangularc Swinburn et al18
% increase in grades 5 & 6 children walking Mean ± 20%b Triangularc DiPietro and Hughes10
% increase in grades 5 & 6 children cycling Mean ± 20%b Triangularc DiPietro and Hughes10
% increase in grades 5 & 6 children using 
public transport Mean ± 20%b Triangularc DiPietro and Hughes10
TSS Coordinator time (hours per week) 1, 4d Uniforme Department of Transport
Curriculum manual $40± 20%b Triangularc Estimate
Special events, theme days etc. $250, $500, $1,000b Triangularc Estimate
Expected life of manual (years) 4, 5, 6b Triangularc Estimate
DALYs per child—males
 Walking 0.005 (0.002; 0.015)b Triangularc Haby et al11
 Cycling 0.002 (0.001; 0.003)b Triangularc Haby et al11
 Public transport 0.0007 (0.0005; 0.001)b Triangularc Haby et al11
DALYs per child—females
 Walking 0.005 (0.003; 0.013)b Triangularc Haby et al11
 Cycling 0.003 (0.001; 0.004)b Triangularc Haby et al11
 Public transport 0.0009 (0.0003; 0.001)b Triangularc Haby et al11
a Values are distributed in a normal bell-shaped curve.
b Values are minimum, most likely and maximum.
c In a triangular distribution, the greatest probability of being chosen is the value representing the top of the triangle (i.e. the most likely value), while the prob-
ability of other values being chosen tapers off toward the extremes of the base of the triangle (i.e. the minimum and maximum values).
d Values are minimum and maximum.
e In a uniform distribution, every value in the specified range has an equal probability of being chosen in each iteration of the simulation.
Abbreviations: SE, standard error; TAS, Tasmania; ACT, Australian Capital Territory; NT, Northern Territory; METs, metabolic equivalent units; TSS, Trav-
elSMART Schools; DALYs, disability-adjusted life years.
Note. Source: ACE-Obesity project.
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Table 4 Cost-Effectiveness Results ($AUD)
Total BMI units saved 890 (–500; 2,900)
Median BMI reduction per child
 Walking—boys; girls 0.07 (0.02; 0.17); 0.07 (0.02; 0.18)
 Cycling—boys; girls 0.02 (0.01; 0.04); 0.03 (0.01; 0.04)
 Public transport—boys; girls 0.007 (0.004; 0.011); 0.008 (0.004; 0.012)
Total DALYs saved 95 (–40; 230)
Total intervention cost $13.3M ($6.9M; $22.8M)
 National & state coordination $1.2M
 Backfill school coordinator $9.3M
 Special events $2.2M
 Other $0.6M
Total intervention cost by sector  
 ‘C1’: health sector $0 (0% of total cost)
 ‘C2’: client/family $0 (0% of total cost)
 ‘C3’: other sectors $13.3M (100% of total cost) (Key sector: Education)
Gross cost per BMI unit saved $13,000 (dominated; $120,000)
Gross cost per DALY saved $125,000 (dominated; $1.07M)
Total cost-offsets $750,000 (–$300,000; $1.9M)
Net cost per DALY saved (with cost-offsets) $117,000 (dominated; $1.06M)
Scenarios (net cost per DALY saved)
 Attribute % total costs to nonobesity objectives
   30% $79,000 (dominated; $845,000)
   50% $53,000 (dominated; $600,000)
   70% $30,000 (dominated; $340,000)
   80% $17,000 (dominated; $210,000)
 Broadening benefit to include other children in the school $54,000 ($15,000; $277,000)
 Exclude costs of teacher travel time, teacher vehicle costs to  
 training, venue hire
$113,000 (dominated; $1.22M)
Note. Values are medians; figures in brackets show the 95% uncertainty interval. Source: ACE-Obesity Project.
Abbreviations: BMI, Body Mass Index; DALYs, disability-adjusted life years; M, million.
Discussion
While obesity prevention was the not the primary pur-
pose of the TSS program, it has an acknowledged role in 
improving the physical activity levels of primary school 
children (physical inactivity is a known risk factor for 
obesity). There is evidence at least in adults to suggest 
that active commuting is more likely to be adopted and 
sustained than exercise programs.29 However, the TSS 
intervention was not cost-effective in terms of its effect on 
obesity in children on the basis of the base-run assump-
tions, where all costs were attributed to this single objec-
tive. Even when cost offsets arising from future reduction 
in obesity-related diseases were taken into account, 
the ICER did not come close to the usually acceptable 
threshold level in Australia of $AUD50,000 per DALY 
saved. The uncertainty intervals around the ICER were 
wide, and there was a small chance of the intervention 
being “dominated” (ie, combination of negative benefits 
and net costs).
There is a lack of other economic evaluations of 
active transport to school programs to provide some 
context in which to consider this result. The only known 
study is our own evaluation of the Walking School Bus 
program,30 which was also evaluated as part of the ACE-
Obesity study. It was more cost-ineffective given the 
very high cost of its delivery structure coupled with low 
participation rates.
So while the intervention was not cost-effective when 
a narrow view of benefit was adopted and all of the costs 
were attributed to obesity, a case for cautious optimism 
arose when a broader view of benefit was assumed. As 
stated at the outset, the intervention was not designed as 
a dedicated initiative to curb weight gain, but rather as 
a program to produce change in the travel behavior of 
students and their parents and families. If the program’s 
other potential positive side-effects (such as reduced traf-
fic congestion, accidents, and pollution around schools) 
are recognized, it can be quite validly argued that the 
intervention costs should not be wholly attributed to the 
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BMI outcomes, but rather be apportioned across the full 
range of program objectives. Sensitivity testing showed 
that if around 55% of the intervention’s total costs were 
apportioned to its primary transport and environmental 
objectives, the intervention would become cost-effective 
as an obesity-reduction measure. The widening of the 
benefits included and apportionment of costs accordingly 
makes for a more optimistic case for inclusion of the 
program in an obesity prevention strategy.
While it is debatable as to what proportion of inter-
vention costs should be apportioned to other objectives, 
it cannot be denied that the intervention’s capacity to 
increase the physical activity levels of children were 
among its listed potential positive benefits. The paper 
by DiPietro and Hughes (2003)10 highlights the health 
benefits, and the program’s School Teachers Guide and 
Student Workbook both include units on the importance 
of physical exercise to health, and the role of active 
transport in promoting such activity.A key limitation of 
the modeling is the assumption of 100% maintenance of 
benefit over time. This is very unlikely in reality espe-
cially given the brevity of the intervention and the modest 
size of the effect at the level of the individual.
A further issue was the limited evidence of effective-
ness, based on 1 small pilot study. The survey from which 
pre and post active transport activity data were drawn was 
completed by only 30% of parents of students in grades 
5 and 6 in 4 of the pilot schools. The low response rate 
may have under-estimated the real take-up of the interven-
tion. On the other hand, the reverse may have been true if 
there was any selection bias in the sample, whereby the 
families supporting the intervention were most likely to 
respond. No data were available about resultant changes 
in the active transport behavior of other students in the 
school (despite a focus of the program being whole-of-
school activities) or of parents or other family members.
A larger study with longer-term follow-up data is 
required to facilitate a more definitive assessment of 
the intervention’s effectiveness in reducing BMI. It is 
unlikely, however, that a larger study will be repeated as 
the TSS program in Victoria has now changed direction 
and has moved toward a more whole-of-school, whole-
of-problem centered approach rather than a curriculum 
based one, and centers heavily around the development 
and implementation of a school travel plan. While this 
new program could potentially be modeled if data were 
available on its uptake and effectiveness, this current 
evaluation was confined to the curriculum program 
given the availability of data from the pilot program. 
Other issues likely to affect the take-up of the program 
by schools are its long-term sustainability given the 
need for ongoing funding and support, and the number 
of other initiatives competing for time in the school 
curriculum.
Figure 2 — Cost-effectiveness plane—Net cost per DALY saved. Note: The diagonal line represents a cost-effectiveness ratio of 
$AUD50,000 per DALY saved.
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Table 5 Second Stage Filter Analysis
Strength of evidence Equity Acceptability Feasibility Sustainability Side-effects
Weak evidence of 
effectiveness
• Based on 1 small pilot 
study (level III study 
design)
• Very low response rate 
(30%)
• Only measured change 
in % of students using 
active transport
• BMI not measured as 
obesity prevention not the 
primary focus
• Since the program has 
since changed, the analy-
sis needs to be redone. 
The program as tested in 
the pilot study requires 
further research.
Depends on 
implementation 
strategies (eg, 
targeting of schools 
by socioeconomic 
status, location)
Issues of 
acceptability to 
schools, teachers 
(added burden), 
parents.
Rising petrol prices 
likely to make 
active transport 
more acceptable.
Issues that may 
arise:
• Level of ongoing 
funding & support 
required.
• Long lead time to 
achieve curriculum 
change
• Take-up rate by 
schools
Issues likely to 
arise:
• Program requires 
substantial ongoing 
funding and sup-
port, which may 
impact on sustain-
ability
Positive:
• Less traffic & 
pollution, safer 
traffic environment.
• Enhances 
pedestrian skills
• Improves sense of 
personal security
• Positive impacts on 
family travel
• Raised awareness 
of environmental & 
health issues
Negative:
Decision point
Weak evidence of 
effectiveness. Further 
research needed before 
implementation
Not a key issue Possible concerns 
need attention
Some significant 
concerns
Needs to be 
entrenched in 
curriculum
Significant wider 
positive benefits
Policy considerations The TSS intervention is not cost-effective in terms of its effect on obesity in children. However, the 
intervention was not designed as an initiative to promote weight loss but as a program to produce change in 
the travel behavior of students and their parents and families. There are several potential positive side-effects 
not incorporated in the cost-effectiveness results. A larger study and longer term effectiveness is required to 
make a more definitive assessment of the intervention’s effectiveness in reducing BMI. Key decision points 
are: cost-effectiveness, strength of evidence, feasibility and sustainability.
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